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1. Kog n HaumeHOBaHue cneunanbHOCTHU:

14.05.02 ATOMHbIE CTaHLWUN: NPOEKTUPOBAHMNE, SKCMNyaTaunsa n UHXUHUPUHT

2. Cneuynanusaums:

lMpoekTnpoBaHMe n akcnnyaTaumst aTOMHbIX CTaHL UM

3. KBanudumkauma BbINyCKHUKA: NHXEHEP — punsnk

4. ®opma oOGyy4eHus: o4yHas

5. Kadbeapa, oTtBevarowwan 3a peanmsaumio GUCLUMUNINHDbI:

Bas. kat. «ATOMHbIE CTaHUMM C BOOO-BOAAHBIMU 3HEPreTnyeckummn peakropamm» (ACBBOP)
6. CoctaBuTenu nporpamMmmbi:

n.0. 3aB. 6a3oBor ka. «ATOMHbIE CTaHL MM C BOAO-BOASAHBIMU 3HEPreTUYECKUMIN peakTopamm»
(ACBB3P), k.T.H., aou. MBaH4yeHko A.A.

7. PekomeHaoBaHa:

Hay4yHO — meToamyeckum coBeTom hmandeckoro dakynbTeTa, npotokon Ned ot 18.04.2025 .

8. Yue6HbI roa: 2029/2030 CemecTp(bl): A



9. llenn n 3agayum y4ye6HoOM AUCLUNSIUHDI

Llennsamu oceoeHusi y4ebHoU QucyurnuHbl 81SK0MCs:

- hopmumpoBaHme NOHUMaHUA HEUTPOHHO-(PN3NYECKNX NPOLIECCOB B SIAEPHOM peakTope,
cnocoboB 6e3onacHoro ynpasneHus AMMY, npuobpeTeHMe HaBbIKOB CaMOCTOSTENbHOM
paboTbl, Heob6XxoauMbIE AN MCMOMb30BAHUS MOJTYYEHHbIX 3HAHUA U YMEHUN AN U3y4YeHus
Apyrmx cneumanbHbIX OUCLUMNNNH N B AanbHENLWen NpakTUYeCcKon OeaTeNbHOCTH.

3adayu yyebHoul ducyunnuHsbI:

- 1NoaroToBKa BbIMYCKHUKOB K MPOEKTHO-KOHCTPYKTOPCKOM W NPOU3BOACTBEHHO-
TEXHONOINMYEeCKoON OesaTenbHOCTU B obnacTu co3daHuMs HOBbIX MaTtepuanoB U Npou3BOACTBa
n3genuin, COBPEMEHHbIX TexHomnormh obpaboTkm MmaTepuanoB U HAHOTEXHOMOIUN,
KOHKYPEHTOCMOCOOHbIX HA MUPOBOM PbIHKE MALUMHOCTPOUTENBHOro NMPOM3BOACTBA

- NOAroToBKa BbIMYCKHMKOB K 3KCnfyaTauMm U OOCNY)XMBAHUIO COBPEMEHHbIX
BbICOKOTEXHOMOMMYHbIX  JIMHUA ~ aBTOMATU3MPOBAHHOrO  MPOM3BOACTBA C  BbICOKOM
9(p(PEeKTMBHOCTLIO, BbIMNOMIHEHMEM TpebOoBaHMA 3aluTbl OKpYyXalwen cpegbl U npaBun
6e3onacHoOCTU NPOM3BOACTBA.

10. MecTo yuyebHOM AncuUNuHbI B cTpyKType OOI:

YyebHaa gucumnnuHa Cuctemsl yrnpaelieHnAa AaepHbIMU 3HEpreTu4eCKMMmn yCcTtaHOBKaMn u
ATOMHbIMW 3NEKTPpU4eCKMMmn CTaHUnNAMM OTHOCUTCA K BapMaTMBHOI‘;I yacTu 6noka b1.

11. MNnaHupyemble pe3ynbTaTbl 00y4YeHMA No AucumnnuHe/Mmogynio (3HaHUA, YMEHuUs,
HaBblKK), COOTHECEHHbIE C NNaHUpyeMbIMU pe3yfibTaTaMU OCBOeHUS obGpa3oBaTesibHOMN
nporpaMmmMbl (KOMNETEHLUMAMM) U UHOUKATOPAMU UX AOCTUXKEHUS:

Kog HasBaHne Koa(bl) WHaukaTop(bl) MnaHnpyemble pesynbTaTtbl 06ydYeHus
KOMMNETEHLN
Uwveet 3HaThb:
npeacTaeneHune o — (bu3nyeckme OCHOBbI PErYNMPOBaHNSA SAEPHbIX
Cnoco6eH KpuTepusix Bbibopa peakTopoB;
BblIOUpaThb, 1 co3gaHuns — OCHOBHbI€ YPaBHEHUS KUHETUKM
co3faaeaThb U obopygoBaHus MYNbTUMANLMPYIOLLMX CUCTEM;
ncnonb3oBaTb aTOMHbIX — OCHOBHbI€ XapaKTEPUCTUKM NOAKPUTUYECKNX,
obopynosaHue 3NEKTPUYECKNX KPUTUYECKNX N HAOKPUTUYECKUX
aTOMHBbIX MK-3.1 CTaHUUIA U AAEPHBIX | MyNbTUNNNLMPYIOWLNX CUCTEM;
ANEKTPUYECKUX 3HEPreTMYecKmx — OCHOBHbI€ XapaKTEPUCTUKN BbICTPbLIX U
CcTaHumn n YCTaHOBOK, CPEACTB | MeAJSIeHHbIX NEPEX0AHbIX NPOLLECCOB Npu
A0epHbIX aBTOMaTMU3MPOBAHHO | MOMOXUTEMbHBIX CKaYKax peaKkTMBHOCTU U Npu
3HEepreTnyeckmx ro yrnpasreHus, cka4ykooOpa3HOM BBEAEHMM OTpULLATENBHOWN
MK-3 | ycTaHOBOK, 3aLUUTLI U KOHTPOMS | peakTUBHOCTU;
cpeacTtea TEXHOIMOrM4Yeckmx — OCHOBHbI€ CBEEHMS O TEXHUYECKUX CPEeACTBaX
na3mepeHus npoLieccos ynpagBneHns peakTopoMm: normoLlatoLine
Tennogun3anN4ecknx O6napaet CTEPXXHU, XXMAOKOCTHOE BopHOEe perynmpoBaHme,
napameTposB 1 3HaHMAMKU 06 perynupoBaHne oTpaxaTenem, cnekrpanbHoe
aBTOMAaTU3NPOBaHH 3KCMIyaTauMOHHbIX | PEryrnMpoBaHue;
Oro yrnpasreHus, XapaKkTepucTumkax — MeToabl onpegeneHns ageKTMBHOCTU
3aLUMTbI U MK-3.2 obopynoBaHus OpraHoB perynumpoBaH1s U CUCTEMbI YNpaBneHns
KOHTpOns aTOMHbIX N 3aWwuThl;
TEXHOSOrMYECKMX 3NEKTPUYECKMX — MeToabl kanMbpoBKM OPraHoOB perynmpoBaHus;
npoueccos CTaHUMW U 90EPHBbIX | — METOAbI KOHTPOSS 3a NOMOXEHNEM CTEPXKHEN
3HEPreTMYEeCcKmX yNpaBreHns 1 3aLLmThl;
YCTaHOBOK — Cnocobbl ONpeaenieHns COCTOsIHUS peakTopa
CnocobeH 3HaeT HENTPOHHO- MO NMOKa3aHUSAM KOHTPOJSIbHO-M3MEPUTENbHON
aHanuaupoBaTtb dm3mnyeckme, annaparypbl;
MK-6 HEWTPOHHO- MK-6.1 TexHororn4yeckue — XapaKTEePUCTUKN CUCTEM aBapUINHOM 3aLLUThI;
dmsnyeckme, npoLeccsl n
TexHorormyeckme anropuTMbl YMeTb:
npoLecchl 1 KOHTpOIS, — onpegensaTb COCTOsSIHME peakTopa




anropuTMbl
KOHTpoOns,
AVNarHoCTUKN,
ynpasneHus u
3aWuThl B
CTaLMOHAPHBIX U

ONarHocTUKu,
yrnpaBneHus n
3almnThl

(MynbTMNAMUMPYIOLLEN CUCTEMBI) MO
MOKa3aHUAM KOHTPOSbHO-N3MepPUTENbHON
annaparypbl;

— onpenensaTb KpUTUHECKNE XapaKTepUCTUKM
(nonoxxeHune, KOHUEHTPaLMSA 1 Ap.) OpraHoB
perynMpoBaHus B Nioboi MOMEHT BpEMEHN

HecTauNoHapHbIX
pexvumax paboTbl,
obecne4vnBaTtb
onTUMarnbHble
pexvmbl paboTbl
A0epHOro
peakTopa,
TEnnoMexaHn4ecko
ro obopygoBaHus 1
3Heprobnoka AC

aKCMyaTauum peakTopa;
— onpeaensiTb U UCMOMb30BaTh

peakTopa;

3alNTLI peakTopa;

BnaneTtb:

peakTopa;

yrNpaBneHNs peakTopomM;

perynMpoBaHus

— MNycKka U KOHTpOns napameTpoB
MccrnenoBaTernbCKoro SAEpHOro peakTopa;

— KOHTPOISA NapaMeTpoB HEMTPOHHOTO Mons Npu
nepemelLieHUM NOABUXHBIX OpraHoB

AndbdepeHumnanbHbie U MHTerpanbHble
XapaKTepUCTUKN OpraHoB PerynMpoBaHns

— paccuymnTbiBaTb 3¢pPEKTUBHOCTL OpraHoB
PErynupoBaHns 1 CUCTEMbI YNPaBIEHUS 1

— onpegenatb 3 eKTbl peakTUBHOCTU Npw
BbIBOOE peakTopa Ha paboyyro MOLLHOCTb;
— npoBefeHus pacyeTa aPPeKTUBHOCTU U

KOMMNOHOBKU CUCTEMbI yrpaBreHnd n 3allnTbl

— peLueHns npsiMor n obpaTHon 3agad

12. O6Bem AucuUNIMnHbI B 3a4eTHbIX egnHuuax/yac. — 6/216.

Popma NPOMEXyTOYHOM aTTecTaLmm - IK3ameH

13. TpyaoeMKocTb NO Buaam y4yebHon paboTbl

TpyooemMKocTb
Bupg y4ebHon paboTbl Bcero Mo cemecTpam
A cemecTp
AyONTOpHbIE 3aHATUSA 96 96
nekymun 16 16
B TOM 4uUcCre: npakTn4yeckme 48 48
naboparopHble 32 32
CamocTosTenpHas pabora 84 84
B TOM Yumcre: KypcoBas pabora (NpoekT)

dopma NPOMEXYTOYHOW arTecTaumm 36 Ok3ameH (36 4)

UToro: 216 216

13.1. CopepxaHme QUCLIMNIIUHDI

Peanusauunsa
pasgena
HaumeHoBaHue pasgena ONCUUNINHDBI C
Ne n/n CopepxxaHue pasgena aMcumnninHbl
ONCUUNINHDI MOMOLLIbHO
OHMNamnH-Kypca,
OYMK*
1. NNekunn
TepMunHonorusi B 4AepHoOn 3HepreTuke. 3Ha4MMoCTb https://edu.vsu.r
NpakTU4YecKon oTpaboTKM AENCTBUIA onepartopa u/course/view.p
OcHoBHbIe onpegeneHus, S
1.1 ynpaBneHnsa peakTopoM, MOHMMaHNe 1 CNOCOBHOCTU hp?id=29258

TepMUHOIormna.

aHanna3npoeaTb HeIZTpOHHO—(*)I/I3I/1‘-IeCKI/Ie n
TennoTexHn4eckne npouecchbl B A0epHOM peakTope.

OnemeHTbl CUCTEMBI
1.2 KOHTPOSA U ynpasneHus
peakTopom.

PeakTop 1 cuctembl KOHTPONSA U ynpasneHus.
VICTOYHMKN NOHU3NPYIOLLNX U3MYYEHUI B SOEPHOM
peakTopa. Perncrpauus nsnyvyeHuin. MloHmsaumoHHbie
kamepbl (MK) ona permctpaumm HEUTPOHOB. Tunbl

https://edu.vsu.r
u/course/view.p
hp?id=29258




Kamep, NPUHUMN OEACTBUSA N PEXUMbI X paboThl.
Yctponcteo UK gnsa permctpaumm HeWTpPoHOB. Bribop
MecTa ans yctaHosku VK. InanasoHbl uamepeHus
NAOTHOCTM MNOTOKa HEMTPOHOB. [pagynpoBka
HENTPOHHbIX AETEKTOPOB. [aTymkn NpsiMon 3apsaKku.
MpuHUMN OeNCTBUSA, KOHCTPYKUMSA, NpemMMyLLecTBa U
HepocTtaTtku. CocTaBs, HasHavyeHue, pyHKUMK. JaTtumkm
KOHTpOnsa Temnepatypbl. Tunbl, HEAOCTATKN U
npenmylecTsa. Tepmonapbl, UX NOrPELLUHOCTH.

1.3

KoHTponupyemsble
napameTpbl S4EePHOr0
peakTopa.

Mepuopn peaktopa. CBA3b Neproaa ¢ PeakTUBHOCTLIO.
MrHoBeHHoe 3HadyeHue nepuoga. Cxema MaMepeHus
nepuoga. PeakTmeTp. CcTeMa BHYTPMPEAKTOPHOrO
KOHTpons. HasHauyeHue, cocTas, XapakTepUCTUKN.
AnnapaTypa KOHTPOMs HeTPOHHOIO MOTOoKA.

https://edu.vsu.r
u/course/view.p
hp?id=29258

1.4

PeakTnBHOCTL peakTopa.
MeToabl n opraHbl
BO3ENCTBUS.

MeToabl M3MeHeHUs peakTMBHOCTU. PerynmpoBaHue
peakTUBHOCTU CTEpPXKHAMU. OCOBEHHOCTUN NPUMEHEHUS
NornoLwarLmnX ctepxxHen. APPEKTUBHOCTb CTEPXKHS
nornoTutens. 3aBUCUMOCTb 3PEKTUBHOCTU CTEPIKHS
OT rnyBuHbI NorpykeHns. IsaMmeHeHne peaKkTMBHOCTM
peakTopa npv nepemMmeLleHnn cTepxHa. dddekt
NHTepdepeHunn ctepxxHen. MeToapl rpagympoBkm
nornotutenen. Metoa pasroHa. PeakTMBHOCTHbIE
napameTpbl peakTopa.

https://edu.vsu.r
u/course/view.p
hp?id=29258
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WNcnonHutenbHble opraHbl
Cys3.

CucTtema perynupoBaHnsi peakropa.
KomneHcupytoLwme n perynmpytowme CTepXHN.
ABapuiiHble cTepxxHu. Tpeboanus MNBA k opraHam
CVY83. CtepxHn CY3 peaktopa PBEMK. CtepxHun CY3
peaktopa BBOP-440. CtepxHu CY3 peaktopa BBOP-
1000. BopHoe perynupoBaHue 1 ero o0cobeHHOCTMU.
Xapakrep n3aMmeHeHus KoHLEeHTpauumn GopHOM KNCNOTbI
B NEpPBOM KOHTYype npu BogoobmeHe. O peKTUBHOCTb
GopHoI KncnoTel. BeiropatoLme nornoTutenu.
HasHauyeHue, 3agayun, cnocobbl pa3MmeLLeHms.
["lOMOreHHble BbiroparoLue nornoTuTenu.
BrnoknpoBaHHble BbiroparoLue nornoTuTenu.

https://edu.vsu.r
u/course/view.p
hp?id=29258

1.6

KoHTponb repmMeTuyHoOCTU
obornouyek (KIrO).

[MpWYrHBI U TUNBI HApPYLLEHWIA FEPMETUYHOCTH
oborno4ek TBanoB. Metoabl koHTponst KIFO. PaboTa
peakTopa Ha MOLLHOCTU. KOHTponb Tennosom
moLHocTu. OnpepeneHne TekyLero aHeprosanaca.
OcobeHHOCTUN KOHCTPYKLMI TB3MOB peaktopa BBOP-
1000 n PBEMK-1000. Harpysku, snusiioime Ha
paboTocnocobHOCTb TBAMOB Y N3MEHEHME €50
xapaktepuctmk. OCobeHHOCTN pacTpeCcKnBaHns
cepaeYvyHNKOB TBISOB M BMSIOLME HA HEro PakTopbl.
MakcumanbHble NIMHENHbIE Harpy3Kkn Ha TB3fbI 1
OOCTUxXeHME rnyBGokmx BblropaHuii. HakonneHue un
BbIxopf, razoobpasHbix M.

https://edu.vsu.r
u/course/view.p
hp?id=29258

1.7

KoHTponbe pacnpeaeneHus
3HEeproBblaeneHns no
aKTMBHOW 30HE peakTopa.

KoHTpornb 3a pacnpegeneHmemMm 3HeproBblgeneHns.
KoHTpOnb TEnmnoBon MOLLHOCTX peakTopa.
KceHoHoBble konebaHusi B peaktope BBOP-1000.
YnpaeneHue akcuanbHbIM pacnpegeneHmem
3HeprosblaeneHnsi. OcTaHOB, OCTaTOYHOE
TennoBblAeneHne B peakTope.

https://edu.vsu.r
u/course/view.p
hp?id=29258

1.8

ABapuiiHble cuTyaumumn n
pexumbl. ABapuiiHas
3awmra.

MpuynHbl aBapuin B saepHbIX peaktopax. MNpuymHa
HenpeaHaMepPEeHHOrO MOBbILEHNSA MOLLHOCTU
peakTopa. ABapun C HapyLLeHeM TeNooTBOAA.
MapauunpkoHneBas peakums. ABapuinHble cuTyauumn m
aBapuiiHble pexunmbl. CUCTEMbI aBapUAHON 3aLLUTDI.
ABapuiiHble 3awWwmnThl peaktopa BBOP-1000. Cuctemsbl
aBapUNHOro 0TBOAA TEMMOTHI.

https://edu.vsu.r
u/courselview.p
hp?id=29258

2. MNpakTnyeckue 3aHATUA

2.1

OcHoBHble onpeerneHus,
TepMUHOIormn4.

TepmunHonorusi B 4aepHoOn aHepreTuke. 3Ha4MmMoCTb
npakTnyeckon oTpaboTkn OencTBUI oneparopa
ynpaeneHns peakTopoM, MOHMMaHNe 1 CNOCOBHOCTM

https://edu.vsu.r
u/course/view.p
hp?id=29258




aHanM3npoBaTb HeIZTpOHHO—(bI/I3I/I‘-IeCKI/Ie n
TennoTexHn4eckme npouecchbl B A0epHOM peaKTope.

2.2

3nemMeHTbl cUCTEMbI
KOHTPONSs U ynpaBneHns
peakTopoM.

Peaktop 1 cuUCTeMbl KOHTpONs W yrnpaBfieHus.
VICTOYHMKN MOHU3MPYIOLLUX U3NYyYEHUA B SO0EPHOM
peaktopa. Peructpauusa unanydeHui. VoHM3aumoHHble
kamepbl (VMK) gna permctpauum HENMTPOHOB. Tunbl
Kamep, MNpuvHUMN OEWCTBUA N PEXUMbI UX paboThbl.
Yctponicteo UK ana permctpauum HerWTpoHOB. Bbibop
Mecta ana ycraHoskn WK. [OuanasoHbl u3MepeHus
NSOTHOCTU noToka HENTPOHOB. "pagyupoBka
HENTPOHHbIX OETEKTOPOB. [aTyunku nNpsAMOn 3apsiaku.
MpyHUUN OEencTBUSA, KOHCTPYKLMS, NpevMmyliectsa u
HegocTaTku. CocTtaB, HasHayeHue, yHKUuKU. JaTtymkn
KOHTpONs  Temnepatypbl. Tumbl, HeOJocTaTtkn U
npemmyLlecTsa. Tepmonapbl, MX NOrPELLIHOCTMU.

https://fedu.vsu.r
u/course/view.p
hp?id=29258

2.3

KoHTponupyemble
napameTpbl SAepHOro
peakTopa.

Mepunoa peaktopa. CeA3b nepuoga ¢ peakTUBHOCTLIO.
MrHoBeHHOe 3HadeHue nepuoga. Cxema u3MepeHus
nepmnoga. PeaktumeTtp. Cuctema BHYTPMPEAKTOPHOTO
KOHTpons. HasHayeHue, cocTaB, XxapakTepuCTUKW.
AnnapaTypa KOHTPOIisi HEUTPOHHOIO MOTOKA.

https://edu.vsu.r
u/course/view.p
hp?id=29258
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PeakTnBHOCTb peakTopa.
MeToabl 1 opraHsbl
BO34ENCTBUS.

MeToabl M3MeHeHusi peakTMBHOCTW. PerynupoBaHue
peakTUBHOCTU CTepPXHAMU. OCOBEHHOCTU NPUMEHEHNS
nornoLwarwmx crepxHen. OPdEKTUBHOCTbL CTEPXKHS
nornotutens. 3aBUCMMOCTb 3(hdEKTUBHOCTU CTEPXKHS
OT rnyOuHbI MoOrpyXeHusi. MI3aMeHeHue peakTUBHOCTU
peaktopa Mpu MNepeMeLLleHnn CTepxkHa. JddekT
NMHTepdepeHLMn cTepxxHen. MeTtogbl rpagyvpoBKu
nornotutenen. MeTtog pasroHa. PeakTMBHOCTHblE
napameTpbl peakTopa.

https://edu.vsu.r
u/course/view.p
hp?id=29258
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WcnonHuTenbHble opraHb
Cys.

Cuctema perynmpoBaHns peakTopa.
KomneHcupylowme 1 perynupyrolime  CTEPXKHM.
ABapuiiHble cTepxHu. TpeboaHusi BA k opraHam
CY3. CrepxHn CY3 peaktopa PBMK. CtepxHu CY3
peaktopa BBOP-440. CtepxHn CY3 peaktopa BBOP-
1000. BopHoe perynupoBaHMe K €ro 0cobGeHHOCTW.
XapakTep N3MeHeHUs1 KOHUEHTpaumMm 60pHOM KUCMNOThI
B NMepPBOM KOHType npu BogoodmeHe. OpdeKTUBHOCTb
OopHOM  KMCnOTbl.  Beiropatowme  nornotuTenw.
HasHayeHue, 3apayn, cnocobbl  pa3MeLLeHus.
"omoreHHble BblroparoLune NornoTUTENM.
BnokMpoBaHHbIE BblropatoLne NornoTuTenn.

https://edu.vsu.r
u/courselview.p
hp?id=29258

2.6

KoHTpomnb repMmeTuyHoOCTH
obornouyek (KIrO).

MpuumMHbl W TUNbI  HapyLIEHUWN  TFePMETUYHOCTMU
obonoyvek TBanoB. Metogpl koHTpona KIO. PabGota
peaktopa Ha MowHocTU. KoHTponb  TensoBou
mMowiHocTn. OnpegeneHne Tekyllero aHeprosanaca.
OcobeHHOCTM KOHCTPYKLMIA TB3NOB peaktopa BB3IP-
1000 u PBMK-1000. Harpyskn, Bnusowme Ha
paboTocrnocobHOCTL TB3MOB M M3MEHEHME  €ero
XapaKTEePUCTUK. OcobeHHoCTH pacTpecknBaHu1s
CEPOEYHUKOB TBIMOB M BIMSIOLLME HA HErO (haKTopbl.
MakcumanbHble JIMHENHblE Harpy3ku Ha TBaNbl U
OOCTUMXEHMEe rNnyOokMx BbiropaHui. HakonneHve wu
BbIxoZ razoobpasHbix N[,

https://edu.vsu.r
u/course/view.p
hp?id=29258

2.7

KoHTponb pacnpeneneHusi
3HEproBblgeneHnst no
aKTUBHOW 30HE peakTopa.

KoHTponb 3a pacnpegeneHmem 3SHeproBblgeneHus.
KoHTpornb TennoBsoun MOLLHOCTH peakTopa.
KceHoHoBLle KonebaHus B peaktope BB3OP-1000.
Ynpaenenue aKkcuanbHbIM pacnpegeneHmem
3HEProBbIAENEHNS. OcrtaHos, OCTaTO4HOE
TeNnnoBbIgeNeHe B peakTope.

https://edu.vsu.r
u/courselview.p
hp?id=29258

2.8

ABapuiiHble cuTyaumumn n
pexvmbl. ABapuinHas
3awmra.

MpuunHbl aBapuin B siAepHbIX peakTopaXx. [MpuymHa
HenpeaHaMepeHHOTo MOBbILLEHNS MOLLHOCTM
peaktopa. ABapum C HapylleHuem TennooTBoAa.
MapaunpkoHueBas peakumsi. ABapuiiHble cuUTyauuun u
aBapuiHble pexumbl. CUCTEMbI aBapUMHOW 3alUUTHI.

https://fedu.vsu.r
u/course/view.p
hp?id=29258




ABapuiiHble 3awwmThbl peaktopa BB3P-1000. Cuctemsl
aBapuiHOro oTBo4a TENMOThI.

3. llabopaTopHble 3aHATUSA

KoHTponupyemsble

JlabopaTtopHas pabota Ne1.
HenTpoHHO-(m3nYecknin pacveT N3aMeHeHns

3.1 napameTpbl SAEPHOro o N
peakTopa. MaKpPOKOHCTaHT 3M1ieMeHTapHOW siYerkn npu
BbIFOPaHUM TOMMBA.
PeakTnBHOCTb peakTopa. JTaBopaTopHas paboTta Ne2.
3.2 MeToabl 1 opraHbl M3ydeHne xapakTepucTmK arieMeHTapHbIX SYeek
BO3OEeNncTBumSA A0epHbIX peakTopoB
Na6opatopHas pabota Ne3. N3yyeHne nameHeHus
33 VcnonHuTtenbHble opraHbl XapaKTEePUCTUK SNEMEHTAPHbIX A4eeK 0ePHbIX
' Cy3. peakTopoB NpY pa3orpeBe peakTopa W BbIXoAe Ha
MOLLLHOCTb.
3.4 KoHTpomnb repMmeTU4HoOCTU JlTabopaTtopHas pabota Ne4. M3yueHne addpekTa
' obornoyek (KIrO). CTaLUMOHAPHOro OTpPaBneHns peakTopa KCEHOHOM-135
ABapuiiHble cuTyauun u JlTabopaTopHas pabota Ne5. N3yyeHue Bknaga
3.5 pexvmbl. ABapuinHas pasnuyHbIX HYKNMOOB B SHEProBbigeNeHne B TONNMBe
3awmrTa. N ero n3ameHeHus B npouecce paboTbl peakTopa.
13.2. Tembl (pasgenbl) AUCLUNNUHBbI U BUAbI 3aHATUN
Bugbl 3aHATUI (KONMYECTBO 4acoB)
Ne HanmeHoBaHne TeMbl CaMoCTosTenbHas
n/n | (pasgena) guCLMNANHBI Jlekuunm MpakTtnyeckme | JlabopaTopHblie pabora Bcero
1 OcHoBHbIe onpeaeneHns, 5 6 8 16
TEPMUHOMOTUS.
OnemMeHTbl CUCTEMBI
2. KOHTPOISA 1 ynpasneHus 2 6 8 16
peakTopoM.
KoHTponunpyemsble
3. napameTpbl SAEPHOro 2 6 6 12 26
peakTopa.
PeakTnBHOCTb peakTopa.
4, MeTogbl 1 opraHbl 2 6 6 12 26
BO3ENCTBUS.
WcnonHuTtenbHble OopraHbl
5. cvy3. 2 6 8 12 28
KoHTponb repmMeTuyHOCTU
6. obono4ek (KIrO). 2 6 6 12 26
KoHTponb
7 pacnpegeneHus 2 6 8 16
3HEeproBblaeneHns no
aKTUBHOW 30HE peakTopa.
ABapuiiHble cuTyaunmn un
8. pexumbl. ABapuinHas 2 6 6 12 26
3awmTa.
KoHTponb 36
Wroro: 16 48 32 84 216

14. MeToau4eckue yKasaHus Ans 0O6y4aloLWmxXcsa No 0CBOEHUIO AUCLMMIINHDI:

KOHCYNnbTauun.

CTy,D,eHTaM Ha nekumax HeobxogMmo BecTu I'IO,D,pO6HbIl7I KOHCMNEKT U CTapaTbCA MOHATb
mMaTtepuan Kypca. [na nonHoro noHumaHwuA mMarepunana cnenyet akTuBHO WUCNONb30BaTb

[ns camocTossTENbHOrO WU3ydeHUs pasfenoB  Kypca,

pekoMmeHOgoBaHHbIX

npenogaeaTtenieM, HeOOXOAUMO MONb30BaTbCA OCHOBHOW U [OOMOSIHUTENbHOW NUTepaTypoun,
NHTEPHET-pecypcamu.
Ha npakTuyeckmx 3aHATUAX HeobXxoAuMO yMeTb pellaTb 3adadu M aHanuanpoBaTb
PELLUEHNE, Ha YCTHbIX Onpocax oby4aemblii AOMKEH YyMETb AEeMOHCTPUPOBATL MOMyYeHHble Ha
NeKUMsAX U MPaKTUYECKUX 3aHATUSIX 3HAHUS, YMEHUS U HaBblKW, OTBEYaTb Ha MOCTaBMEHHbIe
BOMPOCHI, NoAAepXnBaTb AMCKYCCUIO NO CYLLLECTBY Bomnpoca.




MeTogunyeckoe obecneveHne aygutopHon paboTbl: y4ebHO-MeTogmMyeckne nocobusa ans
CTYOEHTOB, Y4€OHUKM N y4ebHble Nocobusi, aNeKTPOHHbIE N NHTEpHET-pecypChl.

MeTtogunyeckoe obecrneyeHne camocTosiTenbHOM paboTbl:  y4ebHO-MeToaudeckue
nocobns No opraHnsaunnm camocTOATENbHOM pPaboThl, KOHTPOMNbHblE 3adaHus U TecTbl B
OyMaXHOM M 3NEeKTPOHHOM BapuaHTax, TeCTUPYKLWME CUCTEMbI, AUCTAHUWOHHbIE (OPMbI
obuweHunsa ¢ npenogasatenemMm. KoHTponb camoctoaTenbHOW paboTbl peann3yeTcss C NOMOLLbIO
OMNpOCOB, TECTOB, BOMPOCOB MO TEMaM 3aJ4aHnn 1 T.4.

15. lNepeyeHb OCHOBHOM WU [AONONHUTENLHOW nUTEpaTypbl, PEeCypCOB MWHTEPHET,
HeobxoAnMbIX ANsi OCBOEHUA AUCLUMIINHBI

a) OCHOBHasg nuTeparypa:

Ne n/n MCTOYHMNK
Bnagumunpos, Bnagumnp ViBaHoBuY ®usnka saepHbIX peakTopoB: NpakTuyeckme 3agaym no mx
1. akcnnyataumm / B. . Bnagnmupos. — 5-e n3ga., nepepab. n gon.. — Mockea: URSS, 2009. — 478 c.:
un.: 23 cm.. — bubnwmorp.: c. 477-478.
> A3C c peaktopom Trna BBOP-1000. OT chuamyeckmx 0CHOB aKkcnnyatauumn oo asonouun npoekrta / C.

A. AHgpyuwedko [u ap.]. — Mocksa: Jloroc, 2010. — 604 ¢
HemenTbeB B.A. KuHeTuka n perynvpoBaHne sgepHbix peaktopoB. M.: JA, 1986. 272 c.

OBunHHMKOB @.A., CemeHoB B.B. kcnnyaTaunoHHble pexnmbl BOAO—BOASHbIX SHEPreTUYECKMX
peakTopoB. M.: BA, 1988.

BaknywwuH, Pygoned Metposuy. SkcnnyataumoHHble pexumbl ASC : yuebHoe nocobue / P. T1.

5. BaknywuH. — 2-e n3g., nepepab. n gon.. — Mocksa: N3paTtenbckmii gom M3AU, 2012. — 530 c.:
un..— ISBN 978-5-383-00641-2.
6 AmuHoB P.3., Xpyctanes B.A., lyxoseHckuin A.C., Ocagunin A.N. ASC ¢ BBIP: pexumsl,

Xapaktepuctumkm, agpcpektneHocTb. M.: OA, 1990. 264 c.

6) JononHUTENBHas NuTepaTypa:

Ne n/n McTouHuk
7 OunHamunka agepHbIx peaktopos / Konecos B.®., Jlennuk MN.A., MNasnos C.I1. n gp.; Nog pea.
) LWesenesa A.B. M.: A, 1990. 518 c.
8 MyxwuH, K. H.OkcnepumeHTanbHasa saepHas dmamka [TekcT]: y4ebHuk : B 3 T. T. 2: Pusnka aaepHbix
’ peakuuni. — Mocksa: JlaHb, 2009. — 336 c.:
9 MpuknagHoe nporpammMHoe obecneyeHne onsa nposeaeHnst nabopatopHeix paboT no kypcy «Pusnka

saepHbIX peakTopoBy. Onucanue: r. O6HMHck: AHWL, «Mogenupytowme cuctembl», 2012,

B) MH(POPMaLMOHHbIE 3MeKTPOHHO-06pasoBaTenbHbIe Pecypchl (OdMUManbHble Pecypcbl UHTEPHET)*:

Ne n/n Pecypc
10. www.lib.vsu.ru— 3HB BI'Y.
11. https://edu.vsu.ru — OQNekTpoHHbIN YyHNnBEpCUTET BI'Y

12, https://e.lanbook.com — 3BC «JlaHb»

13. https://www.studentlibrary.ru — 95C «KoHcynbTaHT cTyaeHTa»

14, https://urait.ru — O6pasoBaTensHasa nnatgopma «KOPAUT»

15. https://rucont.ru - IHopMaunoHHO-TENEKOMMYHNKALUNOHHaA cuctema « KOHTEKCTYM»

16. NepeyeHb y4ye6HO-MeTOANYECKOrO oGecneyeHUst AN CaMOCTOATEeNbHOW paboThbl

Ne n/n NCTOYHMK
1 Duranyecknin pacyeT S4epHOr0 peakTopa Ha TeNnoBbIX HEMTPoHax: y4ebHoe nocobue ans Bysos / B. U.
' Boviko [u ap.]; Tomcku nonutexHundecknn yHmeepcuteT (TITY). — Tomck: N3g-so TIY, 2009. — 504 c.:

17. OO6pa3oBaTenbHbleé TEXHONOrMU, WUCNONb3yeMble NpU peanusaumm y4ebHoMn
OUCLUMUMIUHBbI, BK/IOYass AWUCTaHUMOHHble obOpa3oBaTenbHble TexHonorum (AOT,
3NeKTpoHHoe oby4yeHue (J0), cmewaHHOe O06Gy4eHue):

Mpn  npoBedeHuM  3aHATMM NO  AUCUMMIIMHE  MCMNONb3YKTCA  crnegywwme
obpa3soBaTenbHble TEXHONOMMMU:
1. aKTMBHbIE U UHTEPAKTUBHbIE (POPMbI MPOBEAEHUSA 3AHATUN;


http://www.lib.vsu.ru–/
https://e.lanbook.com/
https://www.studentlibrary.ru/
https://urait.ru/
https://rucont.ru/

2. KOMMNbIOTEPHbIE TEXHONOMMM NP NPOBEAEHUN 3AHATUN:

3. npeseHTauMoHHble MaTepuanbl W TexHOoMnorMM npu OBBbACHEHUM Marepuana Ha
NEKUMOHHbIX U NPaKTUYECKUX 3aHATUSIX;

4. cneumanuanpoBaHHoe obopyaoBaHue npu npoBeaeHumn nabopaTopHbIx pabor;

5. pa3bop KOHKpPETHbIX CUTyauun npu MOCTaHOBKe LUenen u 3agad K paspaboTke
npuknagHblXx nporpammMm, npu Bbibope nporpaMMHOro obecnedyeHuss NO YCTaHOBMEHHbIM
KpuTepusam, npun paspaboTke nporpamm No NpeaycMoTPEHHbIM anroputMam u MeToaa.

[na camocTtositenbHon paboTtbl ucnonb3dyetca ABC YHuBepcuteTckas OGubnmoTteka
online - www.lib.vsu.ru - 3HB BIY. [llporpammHoe obecnedyeHne, npuMmeHsiemoe npu
peanusaumn gucumnnuHbl — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

ANcTaHUMOHHbIE obpa3soBaTernbHble TEeXHOs10rmm (AOoT) NPUMEHSATCS C
ncnornb3oBaHnemM obpasoBaTesnibHOro noprana «ANeKTPOHHbIN yHuBepcuteT BIMY».

18. MaTepMaanO-TeXHquCKoe obecneyeHne ANCUUNIIUHDI:

NaGopaTtopusa (ona npoBeAeHnst 3aHATUIN CEMMHAPCKOro TUna, TEKYLLIEro
KOHTPOIS U MPOMEXYTOYHOM aTTecTauun. YcraHoBka Ans peructpauun anbdga-
N3Ny4YeHUs: pasnUYHbIX UCTOYHMKOB (M3MepPEHMIn CKOPOCTM cyeTa anbda-yactuy
B BO3/lyxe nabopatopun Npu HopMarbHbIX YCIOBUSX).

r.BopoHex, nnowagb
YHuepcutetckas, 4.1, nom.l,
ayn. 30

YyebHas ayamTopus Anst NPOBEAEHWS 3aHATUA CEMUHAPCKOro TUMa, TEKYLLEro
KOHTPOIS U NPOMEXYTOYHOW aTTecTauuu

CneumanuanpoBaHHasa mebenb, y4ebHbIN cTeHn Anst N3y4eHnsi OCHOB
nporpamMmmmMpoBaHnNs LMGPOBbLIX MPOLLECCOPOB, YYEOHbIN CTeHA AN1A N3ydYeHus
MOZENMPOBaHMS SKCNEPUMEHTAbHbIX CUTHAMNOB U X 06paboTkn B pearnbHOM
MacLiTabe BpeMEHM C MOMOLLbI0 MUKPOKOHTPONNEPOB, Y4eOHbIN cTeHa ons
MOOENMPOBaHMS LMpoBON 06paboTKM CUrHamnoB B M3MEPUTENbHBIX CUCTEMAX
PM3NHECKOrO IKCNEPUMEHTA, YHEDHBIV CTEH AN U3y4eHNst asToMaTnsaumm
n3mepeHnui ¢ nomobto IBM 1 nporpamMmmHo-ynpaBnseMbiX MOAYIbHbIX CUCTEM,
y4ebHbIV CTeHA ANS U3ydeHnst undppoBor perncrpaumsi CobbITU, N3MEPEHNS
aMNANTYAHbIX U BPDEMEHHbIX pacnpeneneHnin, HTepdencoB nepegayn gaHHbIX
B OBM, y4ebHbIVi CTEHA ANs N3y4eHust OCHOB KOMMbIOTEPHOW ToMorpaduu,
y4ebHbIV CTEHA AN U3YYEHNS] MHOMO-MapaMeTPUHECKMX U KOPPENALMOHHBLIX
n3MepeHui B aaepHon dmamke Ha 6ase MK. PC IBM

r. BopoHex, nnowwagb
YHuBepcuteTckas, gom 1, aya.
506I1

KomnbioTepHbIn Knacc, ayamtopus Ans rpynnoBbiX U MHAMBUAOYaNbHbIX
KOHCYNbTaUM, NOMELLEHNE A1 CaMOCTOATENbHON paboTbl
CneunanusmpoBaHHasa mebernb, KOMMNboTepbl (CucTeMHble 6noku Intel Pentium-
IV, moHuTopbl LG FLATRON L17428-8F) (30 WT.) C BO3MOXHOCTbIO
noakntoYeHns K cetn «HTepHeT» n obecneyeHmem JOCTyna B ANTIEKTPOHHYHO r.BopoHex, nnowagb
MHOPMaLMOHHO-06pasoBaTenbHYO cpeady YHMBepcuTeTa YHuBepcutertckas, 4.1, nom.l,
Microsoft Windows 7, gorosop 3010-15/207-19 ot 30.04.2019 aya. 40/5

LibreOffice (6ecnnatHoe n/vnn ceobogHoe MO (nuueHsuns:
https://www.libreoffice.org/about-us/licenses/)

Adobe Reader (6ecnnatHoe u/vnm ceobogHoe MO (nMueHaus:
https://get.adobe.com/ru/reader/ legal/licenses)

19. OueHoYHbIe cpeancTBa Ansda nposeneHusA TeKymeﬁ n I'IpOMe)KyTO'-IHOﬁ aTrecrtaummn

MopsgoK OLEHKM OCBOEHUs obyyalolmmucs ydyebHoOro martepuana onpeaensieTcs
coAepXaHnem criefyLlmx pasaenos AMCUMNNUHBI:

HaumeHoBaHne WHaukaTop(bl)
Ne KomneTteH
pasgena aUCunninHb OOCTVDKEHMS OueHouyHble cpeacTBa
n/n ums(n)
(mogynsi) KOMMNETEHLUN
OcHoBHbIE
1. onpenenexns, MK-3 MK-3.1 YCTHbIN onpoc, nepeyeHb BOMNPOCOB K
TEPMUHOMOIS. MK-3.2
MK-6 3K3aMeHy
5 OnemMeHTbl CUCTEMBI MK-6.1
" | KOHTpONSA 1 ynpasneHus




No HanmeHoBaHue K WHpukaTop(bl)

0 OMMETEH

/n pasgena AncunnmvHbl usi(n) DOCTUXEHNA OueHo4Hble cpeacTea
(mogyns) KOMNEeTEHLUK

peakTopom.

KoHTponupyemblie

3. | napameTpbl 90epHOro

peakTtopa.

PeakTtnBHocTb

4. | peaktopa. MeTtogpl n

opraHbl BO34ENCTBUS.

McnonHuTeneHble

opraHbl CY3.

KoHTpornb

6. | repMeTMyHOCTH

obornouyek (KIO).

KoHTponb

pacnpegeneHus

7. 3HeprosblaeneHns no

aKTUBHOW 30HE

peakTopa.

ABapuiiHble cuTyauumn u

8. | pexumbl. ABapuinHas

3awmTa.

lMpomexyTouHas aTTecTauus lMepeyeHb BONPOCOB K 3K3aMeHy
dopma KOHTPOIS — 3K3aMeH MyHkT 20.2

20. TunoBble OLEHOYHbIE cpeAcTBa UM MeTOAMYECKUEe MaTepuanbl, onpeaensiowme
npoueaypbl oLleHUBaHUA

20.1. TeKywW U KOHTPOSb yCNeBaeMoCcTu

KoHTponb ycneBaemMocTu No AUCLMNIIMHE OCYLLECTBISAETCA C NOMOLLLIO CIEAYIOLLNX OLLEeHOYHbIX
cpeacTB:
lNMepeyeHb BONpPOCOB Asisl yCTHOro onpoca:

1. TWNWYHbIE UCTOYHMKM U CHETUMKU HEUTPOHOB, MCMONb3yeMble Mpu Mycke S4epHOro peaktopa
(AP).

2. Bua kpuson obpaTHoOro cyeta npu "yaaqyHoM" pacrnonoKeHNM CHETUMKOB.

3. YMHOXeHue, NOAKPUTUYHOCTb. MOXeT N NOAKPUTUYHOCTL NPEeBbILAaTb €ANHULLY.

4. CgdA3b Mexay yCTaHOBUBLUMMUCS NapameTpamMu 1 napaMmeTpamm UCTOYHUKA.

5. Kak Beger cebsi NNOTHOCTb MOTOKA HENWTPOHOB B MOAKPUTUHECKMN U KpuTudeckun AP npu
Hann4yMmM NCTOUYHMKOB U NOCIE ero yaarneHus.

6. Mpn Kakoh NOOKPUTUYHOCTM Ha BPEMSA YCTAHOBMEHMS CYLLECTBEHHO BMUSIET BpeMs
3anasgblBaHNSA HENTPOHOB.

7. Kak no M3MEHEHMIO MOOKPUTUYHOM MOLLHOCTU N BbICBODOXOAEMOW PEeaKTUBHOCTU ONpenenntb
nogkputnyHocTb AP npu ero nycke.

8. YT0 npousonger ¢ AP npu odepeqHOM OCBOOOXAEHMM PEeaKTUBHOCTM, €CNU B npeablayliem
OCBOOOXOEHNN TaKOM XXe PeaKTUBHOCTU NOAKPUTMYECKas MOLLHOCTb BO3pOCHa B ABa pasa.

9. OddbekTnBHAA gons 3anasgbliBalOLMX HEATPOHOB; OT YEero 3aBMCUT LIEHHOCTb 3anasgblBatoLLnX
HEMTPOHOB; YeMy pPaBHO BpeMS 3anasabiBaHus Ansa ypaHa—235 n nnytoHma—239.

10. YcpegHeHHOe BPEMSI KN3HN NOKONEHMS HEMTPOHOB B AP.

11. Kak nameHsieTca LeHHOCTb 3ana3fblBaloLLnNX HEMTPOHOB C YMEHbLUEHNEM pPasMeEPOB aKTMBHOM
30HbI; B KGKOM Crly4yae LeHHOCTb (DOTOHENTPOHOB CPaBHMMA C LLIEHHOCTbIO 3anasfblBaroLmX.

12. TosegeHue AP npu peakTMBHOCTU, paBHON 3(peKTMBHON gone 3anasiblBalonx HENTPOHOB;
YeMy paBHa peakTUBHOCTb Npu pabote AP Ha NOCTOSAHHOM YPOBHE MOLLIHOCTH.

13. Kak Beger cebsd COOTHOLIEHME MNOTHOCTEN 3anasfblBaloWMX U MrHOBEHHbLIX HEUTPOHOB Mpu
BBEAEHMUM MONOXUTENbHOM M OTpUUATENbHOM PEakTUBHOCTU; YTO MpoucxoguT ObicTpee: yBennyeHue
NN YMEHbLLEHWE NSIOTHOCTM MOTOKa HENTPOHOB NPW OOUHAKOBOM MO abCOMOTHOMY 3HAYEHWUI0 CKayvke
PEeaKTUBHOCTU (MONOXMUTENBHOM M OTPULLATENTbHOM).

14. Yem onpepgensercs CKOpoCTb crnaga MowHocTM AP yepes ABe—Tpu MUHYTbI MOCMe ero
nepesoda B NOOKPUTUYECKOE COCTOSIHUE.



15. WrpaloT nu ponb 3anasgbiBaloline HEeUTpoHbl npu pabote AP Ha cTauMoHapHOM YpOBHE
MOLLHOCTU; YeMy paBHbl 3PPEKTUBHBIN KOIPDULNEHT PAa3MHOXEHNS U PEaKTUBHOCTb B 3TOM Crly4ae.

16. lNepeuncnute pernamMmeHTHbIe peXuUMbl AKcnyatauun AP 1 nx onpeaensiowme XxapakTepucTmku.

17. PeakTuBHOCTb, Npeaernbl perynupoBaHusa AP no peakTMBHOCTU, 3anac peakTUBHOCTH.

18. NOAKPUTUYHOCTL Ha MIHOBEHHbLIX HEUTPOHAX.

19. [OmMHamuka M3MEHEHMUs] MOLLHOCTW MPU MIHOBEHHOM W3MEHEHUN PEaKTUBHOCTU OT HyNeBOro
3HaYeHNS B NOMNOXUTENbHYIO N OTPULATENbHYIO CTOPOHBI.

20. CsA3b NOAKPUTUYHOCTU M YMHOXEHUSN; Kak BegeT cebs AP ¢ nnyToHMEeBbIM TOMMAMBOM Npu
peakTMBHOCTK paBHon unu donben +0.003.

21. Kak U3MeHUTb PeaKTUBHOCTb OT HYNEBOro 3HayYeHust (perrnameHT), YTobbl YBENUYMUTL/CHU3NTL
MOLLHOCTb B Te4eHMe onpeaeneHHoro NpoMexyTka BpeMeHU U NoaaepKmMBaTh ee 3aTeM Ha NOCTOAHHOM
YPOBHe.

22. Kak Benet cebsa HavanbHasi CKOPOCTb YBENWYEHWUsI MNOTHOCTM MOTOKa HEUTPOHOB MO Mepe
npnbnmxeHnsa AP K KPUTUYHOCTW.

23. Kak Beget cebsi Bpems yCTaHOBMEHUSA NPy NPUBAMKEHUN K KPUTUYHOCTW, YEMY OHO PaBHO Mpu
Kacbdp. paBHOM eanHuULE; YeMy paBeH Nepuog peakTopa npu paboTe Ha NOCTOAHHOM YPOBHE MOLLHOCTMW.

24. YxasaTb XapaKTepHOe 3HayeHue 3arnaca peakTUBHOCTW; MOTepu pPeakTUBHOCTU 3a CYeT
TemnepaTtypHoOro U MOLLHOCTHOrO adpeKkToB, 3a CHET HaAKOMMEHUs NPOAYKTOB AefNeHUs paBHOBECHOM
KOHLIEHTpaLMK, 3a CHET BbIrOPaHust 1 LUNakoBaHUsa Ang GbiCTpbIX 1 Tennosbix AP.

25. ®yHKUMS NUHENHOrO OTKMNMKA, YTO OHa onpeenser.

26. YKasaTb TPU OCHOBHbIX Bua perysimpoBaHnsa peakTUBHOCTU; YEM OCYLLLECTBNAETCA aKTUBHbIA U
NacCcuBHbIN CNOCO6 KOMNEHCaUMN peakTUBHOCTW.

27.  ®uanyecknn BeC (KOMMeHcupylowasi CnocobHOCTb) perynupyroLlero CTepXHs; YyCnosue,
KOTOPOMY [OOfKEH YOOBMETBOPATb (PUBMYECKUA BEC BCEX KOMMEHCUpyWMX cTepxHen B AP 6e3
BbIFOpPaKoLLNX NOrNoTUTENEN.

28. OuddepeHumanbHas XxapakTepuCcThKa KOMMEHCUPYIOLLEro CTEPXKHS Y eOUHULIbI €€ U3MEpPEHUS.

29. [JonycTMmas CKOpOCTb BbICBOOOXAEHMS PEAaKTUBHOCTM.

30. Kak onpegenutb AOMNYyCTUMBIA LLAr MNepeMELLEHMST KOMMEHCUPYIOLLETOo CTEPXKHA npwu
paboTatollen u HepaboTawowen MNycKOBOM annapatype; Kak onpegenutb AOonyCTUMYH CKOPOCTb
noabemMa KOMMEHCUPYIOLLLEro CTEPXKHS.

31. [Ona 4ero cnyXut CTepXXeHb aBTOMAaTUYECKOro PeryniMpoBaHUs, KakoMy YCHOBUIO [OITKEH
YAOBNETBOPATL €ro (PbM3NYECKUA BEC, KaKOe ero nosioKeHWe B aKTMBHOW 30HE SABMSETCS paboyunm.
Kakomy ycrnosuto JOMmKeH yaoBNETBOPATL (OU3NYHECKNIA BEC CTEPXKHEN aBapUNHON 3alLUThbI.

32. W3 yero cknagpiBaeTcsa M3MEHEHNe 3anaca peakTMBHOCTN C MOMEHTa M3BECTHOrO KPUTMUYECKOrO
NONOXEHNSA KOMMEHCUPYHOLLMX CTEPXKHEN 40 MOMEHTa ovepenHoro nycka AP.

33. UYTO MOXET nNpou3oNTM ecnn Tekyllas KOoHUeHTpauus OOpHOM KUCAOTbl OTnMYaeTcs oT
pacyeTHoun npu nycke AP.

34. W3 kakoro pacyerta onpegensietcs TonnmeHbIX kacceT (TK) B nepBon, TPETbEN U CrEQYHOLNX
napTusix Npu 3arpyske "ceexen" akTUBHOW 30HbI; Ha4YMHasl C Kakoro MOMEHTa 3arpy3ky BegyT Mo OgH oW
TK; Kakomy ycrioeuio AOmKHa yAOBNETBOPATL CKOPOCTL norpyeHus TK B TeXHONOrm4yeckui KaHar.

35. Ha kakme gnanasoHbl pa3buBaeTcst MHTepBan MOLLHOCTY npu nycke AP.

36. W3 kakoro ycnoBusi BbIOMPAETCA CKOPOCTb BbICBODOXAEHUS peaKkTMBHOCTU npu nycke AP;
cnocobbl yBenuyeHns 6esonacHocTu nycka AP.

37. Tlocne Kakoro NOnoXeHWUs1 KOMMNEHCUPYIOLLUX CTEPXKHEN MOXHO M KakmMm 0Bpasom COKpaTUTb
Bpems nycka AP.

38. Kak onpegenuTb CKOPOCTb MOTPYXEHWs KOMMEHCUPYIOLLEro CTEpXKHs, obecneymBaroLlyto
MOCTOSAHCTBO MOLHOCTU AP npu yBenn4eHnn peakTMBHOCTU C MOCTOSAHHOM CKOPOCTbLHO.

39. Kakum pomkeH OblTb (PM3MYECKUA BEeC CTEPXKHS aBTOMAaTUYECKOro perynumpoBaHusa npu
achdekTMBHOM Aone 3anasgbiBaromnx HemTpoHoB 0,007, 4ToBbl OH, Haxo4AChb B pabodYem NOonoXeHuu,
MOl KOMMEeHCMpoBaTb BbICTPOE yBENMYEHNE PEAKTUBHOCTUN, NPUBOASLLEE K CKayKy MOLWHOCTU Ha 20% ot
TeKyLLero 3Ha4yeHus.

40. VYkasaTb wWwar nogbemMa U Bpems BblOEpXKW perynvpoBovHON kacceTbl AP BBOP—440 B
HEKOHTPONMpPYyeMOM Anana3oHe MOLLHOCTH.

41. YxasaTb OCHOBHble yCroBusa saepHon 6esonacHocTn npu nycke AP; B KakoM criyvyae npu nycke
MOXHO YBENWYUTb CKOPOCTb BbICBODOXOEHUA PEaKTUBHOCTU Bbille perfliameHTHOW; Kakon npubop
nepBbIM perncTpupyeT Boixog AP Ha MUHUMaNbHbIN KOHTPONMPYEMbIA YPOBEHb MOLLHOCTW.

42. [lepeuncnntb OCHOBHblE COCTaBMsOLWME CUCTEMbI ynpaeneHus u 3awuTbl (CY3) peaktopa
BBOP.



43. TpnyrHbI NOSIBIIEHNSA N MOCNEACTBUSA CUrHaroB aBapurHOM 3alnTbl NEPBOro poga B peakTopax
BB3P; kakoBa CKOpOCTb ABWKEHUS cTepxxHen CY 3 BHM3 "camoxogom” ansa BBOP.

44. Kak onpegenutb CKOPOCTb BBOAA OTPULLATENbHON PEaKTUBHOCTU NpY ABWXKEHUN cTepxHen CY3
BHU3.

45. YkasaTb npegynpenuTernbHble U aBapuiHble YCTaBKM aBapuMHOW 3aluTbl peaktopoB BBOP B
Pa3nNNyHbIX AranaszoHax MOLLHOCTM.

46. Ckonbko rpynn ctepxHen CY3 AP BBOP—440 1 Cc Kako CKOPOCTbIO OMYCKalOTCS B aKTUBHYHO
30HY NO NpegynpeauTenbHON ycTaBke; Yem onpeaensieTca adheKTUBHOCTb rpynn ctepxkHen CY3.

47. YkasaTb Ouana3OHbl HEWTPOHHOW MOLLHOCTU npu nycke AP u peructpupylowme Kamepbl,
NCNonb3yemMble B HUX.

48. Kak onpegenutb 3anac peakTUBHOCTM AP npu M3BECTHbIX TemnepaTtype akTUBHOW 3O0Hbl,
KOHLeHTpaumMm 6GOpHOM KMUCMOTbl U BCEX OnyLleHHbIX rpynnax crtepxHen CY3; n3 kakoro ycrnosus
BbIOMpaeTca nyckoBas rpynna ctepxxHen CY3.

49. Kakon amnanasoH pasorpeBa akTUBHOW 30HbI AP ¢ TOYKM 3peHus sgepHon 6e3onacHoOCTU onaceH
Npu MNycKe; YTO MPOUCXOAUT C PEaAKTUBHOCTBLIO MPU OXNaXAEHUM aKTUBHOW 30HbI MpU OTpULIATENbHOM
TemrnepaTtypHOM KO3(hduLMEHTEe peakTUBHOCTH.

50. YkasaTb Npu3HaKM HapyLLUEHUS pexnma eCTECTBEHHOM LIMPKYNSALUA TENNOHOCUTENS.

51. Kakue cTepxHM MCnonb3yroTca Ana perynnupoBaHns BbICOTHbIX nonen B AP PBMK-1000(1500);
C KaKoWM CKOPOCTbI0 BBOAATCHA CTEPXKHWN B €r0 aKTUBHYIO 30HY Npu cpabaTbiBaHUM aBapuMHOW 3aLLnTbl NO
CuUrHanam nNAToro poga.

52. o kakon nNpuynHe OrpaHUYeH HWXKHUIK Npeden orneparMBHOrO 3amnaca peakTUBHOCTU, B YeMm
namepseTcss onepatuBHbli 3anac peaktmeHoctn B AP PBMK-1000(1500); kakoBa CKOpOCTb BBOAaA
oTpyUaTenbHOM peakTMBHOCTM B AaHHOM AP npu cpabaTbiBaHMM CUCTEMbI aBapuUMHOM 3aluTbl MO
curHanam nAToro poaa.

53. K yemy npuBoguT yBenuueHwe napocogepxaHus B aktusHou 3oHe AP PBMK-1000(1500) Ha
HOMMHarbHOM MOLLHOCTU; B KaKOM Crly4yae [0oMyCKaeTCs OTKIHYEHNe CUCTEMbI aBapUMHOIO OXNax eHnst
B AP PBEMK-1000(1500).

54. TlepeuncnuTb XPOHOMOrMI0 AONYLWEHUS OWMWOOK U HapyLleHUW, a TaKkke UX cogepXaHue u
nocneacTsusl, onepaTMBHBIM NEPCOHANOM Npu passuTUN COBbITU, NPUBEALLNX K aBapuM Ha YETBEPTOM
6noke YepHobGbinbckon AJC; NepedyncnuTb OCHOBHbIE TEXHWYECKMEe peLleHus, MNpUHATbe Ans
noBblWeHns BesonacHOCTK akcnnyaTaumm peaktopos Tuna PBEMK.

KpuTepum oueHnBaHUA ycTHOro onpoca:

— MOSHOTa M NPaBuUITbHOCTb OTBETA;

— CTeneHb OCO3HaHHOCTU, NMOHUMAHUS U3YYEHHOrO;

— A3bIKOBOE O(popMIeHne oTBeTa.

ObyvarolemMy 3acumTbiBaeTCA pesynbTaT OTBeTa Mnpu YCTHOM Ornpoce, ecnu obyvawowumnicsa paet
pa3BepHYTbLIN OTBET, KOTOpbIM npeacTaBnser cobon CBA3HOE, FOrM4Yeckn nocrnegoBaTenbHoe
coobLleHne Ha 3adaHHyl0 TeMmy, MoKasblBaeT €ro ymeHue MpUMEHATb onpegeneHvs, npasuna B
KOHKpETHbIX crnyyasx. VI He 3acuuTbiBaeTcs, ecnu obyyarolmnica obHapyxmBaeT He3HaHue BornbLuein
4YacTM COOTBETCTBYIOLLEr0 BOMPOCa, OOMycKaeT OWwubkM B (POPMyNUPOBKE onpedeneHun u npasun,
NCKaxaroLme nx cmbicr, 6ecnopsagoyHo U HeyBEPEHHO u3naraet martepuvan.

20.2. NMpomexyTo4Haa aTrectauums

I'IpomemyTquaﬂ arrectauma no AaucuuniimvHe OcCyLWecTBnAaAeTcAa C MNOoMOLb cnegyrowmnx
OLLEHO4YHbIX CpeaCTB: BOMNPOCHI K 9K3aMeEHY.

[nsa oueHnBaHUA pe3ynbTaToB 00YyYEeHNs NCMOMb3YTCA CreayoLlme nokasarenm
1) 3HaHWe y4yebHoro matepuana v BnageHue NOHATUNHBIM annapaTtoM ANUCUUNIINHBI;
2) yMeHVe CBA3bIBaTb TEOPUIO C NPaKTUKOW;
3) yMeHue unncTpupoBaTb OTBET NpuMepamMu, dakTaMmu, AaHHBIMU HAYYHbIX UCCNeaoBaHNI;
4) yMeHne NpUMEHATb TEOPETUYECKNE 3HAHUS U YMEHUS Ha NpaKTUKe, peluaTtb NpakTuyeckue
3a4a4M C UCNOMb30BaHNEM YMEHMIN N HABLIKOB, MOMYyY€EHHbIX B NpoLecce oby4eHus.
lNMepeyeHb BONPOCOB K 3K3aMeHY:
1. OcHoBHble NOHATUA 1 onpepenexHusa TAP
2. CTpyKkTypHasi cCxeMa aBTOMaTU4eckoro KOHTponsi. CTpyKkTypHasi cxema aBTOMaTU4eCcKoro
perynupoBaHus. OTnnyme cMcTeMbl aBTOMATUYECKOrO YNpaBneHnsi OT CUCTEMbI PYYHOrO perynnpoBaHns



3.

CTpyKTypHasi cxema aBTOMarnm4eckoro ynpaeneHus. CTpykTypHasi cxemMa 3aMKHYyTas!.

CTpykTypHasa cxema pasomMkHyTas. CTpyKTypHas cxema ¢ obpaTHOM CBA3bIO

4.
5.

UT0 Takoe Bo3MyLLaoOLLIME BO3AENCTBUS, BXOAHbIE U BbIXOAHbIE curHanbl CAY
B yem cocTouT pasnuume pa3oMKHYTOM U 3amkHyTol CAY ymcnom o6opoToB anekTpoasuraTens?

NosicHnTe HasHa4YeHue anemeHToB 3TuX CAY

6.
7.
8.
9.

10.
11.
12.
13.
14.
15.

Kak knaccudpuuupyrotca CAY no npuHuuny gencteus? MNpueegute npumepbl Takux CAY

Llenu n npuHumnel ynpaeneHus. Tunosas dyHKLMoHanbHasa cxema CAY

Knaccudmkauma CAY paboTbl aBTOMATU4ECKUX CUCTEM PerynmpoBaHus

OnemMeHTapHble 3BeHbSA N UX coeanHeHnsi. Ka4ecTBo ABUXKEHUSA CUCTEM aBTOMATUKM

CaoicTBa 06beKTOB ynpasneHus. Knaccudukaums asToMaTnyeckux perynsTopos

Perynatopbl NpepbIBUCTOro (AUCKPETHOr0) AencTBusA. Perynatopbl HenpepbiBHOro 4eNCTBUSA
Perynatopbl npsimoro gencrevs. Perynatopbl KOCBEHHOro 4eNCTBuSA

BbiGop Tvna perynaTopos 1 napaMmeTpoB ero HaCTPONKK

MarHuTHble nyckarenu. MarHuTHble yeunurenm

3apatowme yctponcTsa. [NepsuyHble npeobpasosaTtenu un ux knaccudukaums. cnonHutenbHble

ycTponcTtea. PerynupytoLwine opraHbl

16
17

. OCHOBHbI€ NOHATMSA aBTOMAaTUYECKMX N aBTOMATU3MPOBAHHbLIX CUCTEM
. O6wme NpnHUMNbI OpraHM3auun aBToMaTnanpoBaHHoro ynpaeneHms Ha ASC. Cuctema

ynpaeneHuna n 3allinTbl peakTopa

18
19
20
21
22
23
24
25

. ABTOMaTn4eckoe perynmpoBaHue ypoBHS BOAbl B NaporeHeparope

. ABTOMaTtmn4yeckoe ynpaeneHve n sawmra TypboycTaHOBOK

. ABTOMaTnyeckoe perynmpoBaH/ne KoHaeHcaTopa

. ABTOMaTn4eckoe perynmpoBaHue pereHepaTnBHbIX Mogorpesarenen

. ABTOMaTnyeckoe perynnpoBaHve AaBrneHns B geasparope

. ABTOMaTn4eckoe perynmpoBaHue ypoBHS BOAbl B easpaTope

. ABTOMaTnyeckoe perynmpoBaHve peqykuMoHHO-0XI1aanTenbHbIX yCTaHOBOK
. O6wme npyHUMnbl opraHm3aummn ACY aHeprobrnoka

I'Ipowle»(yTquaﬂ arrecrtaumna npoBoaAUTCA B COOTBETCTBUMN C MonoxeHnem o

NPOMEXYTOYHOWN aTTecTauumn obyyarLwmxcs No nporpaMMam BbicLUero obpasoBaHus.

Kputepun oLeHnBaHnsi KOMMNETEHLMIA Lkana oueHoK
OObyyarowmmncsa 4eMOHCTPUPYET NOMHOE COOTBETCTBUE
3HaHWIA, YMEHWUI, HaBbIKOB NPUBEAEHHBIM B Tabnuuax OTNNYHO

nokasartensim, cBo6oHO onepupyeT NpUoBpPETEHHLIMU
3HaHUSAMU, YMEHUSIMU, MPUMEHSIET MX MPU PeLLEeHUN
npaKTM4Yeckmx 3agay

Ob6yvatominca 4eMOHCTPUPYET COOTBETCTBME 3HAHWN,
YMEHUN, HAaBbIKOB NPUBEAEHHBIM B Tabnmuax
nokasatensiM, HO OoNyckaeT He3HaYNTENbHbIE OLIMOKHN, Xopouuo
HETOYHOCTW, UCMbITbIBAET 3aTPYOHEHUS MPU PELLEHNM
NpakTU4ecKnx 3agau

Obyyarowmmncsa 4EMOHCTPUPYET HENOMHOe
COOTBETCTBUE 3HAHWI, YMEHUI, HABbIKOB NPUBEAEHHBLIM
B Tabnnuax nokasarternsim, 4ONyCcKaeT 3HaYMTENbHbIE
OLLMOKM NPU peLLeHNN NPaKTUYEeCcKMX 3adau

OOGyyarowmincs 4EMOHCTPUPYET SIBHOE HECOOTBETCTBUE
3HaHW, YMEHWNI, HAaBbIKOB NPMBEAEHHbIM B Tabnmuax HeynosneTBopuTensHO
nokasarensam

YOoBneTBOpUTENBLHO




Mpumep KOHTpONbHO-U3MepuTenbHoro matepuana (KUM)
YTBEPXOAKO

W.o. 3aBenytowmm 6as. kad.

«ATOMHbIE CTaHLMN C BOO-BOASHHLIMMN
3HepreTuyeckumun peakropamuy (ACBBIP
MBaHuyeHko A. U.

HanpasrneHue noarotoBku:

14.05.02 ATOMHbIE CTaHLMW: NPOEKTUPOBAHME, KCNTyaTauns N UHXUHUPWHT.

Oucumnnuna: B1.B.13 Cnuctembl ynpaBneHus 90epHbIMU SHEPreTUYECKUMM YCTaHOBKaMM U aTOMHbIMU
3NEKTPUYECKMMU CTAHLIUAMU

Bug KoHTpons: Ok3ameH.

KoHTponbHo-uaMmeputensHbli matepmnan Ne1i

1. dU3MKo-XMMMYEeCcKmne OCHOBBI NpoLiecca Koarynsauum; nokasarenn kayectsa unbTpara nocne
npouecca 06 beEMHON Koarynsauuu.

2. CywHocTb BOpHOro perynnupoBaHnst peakTMBHOCTU U ocobeHHocTn BXP nepsoro koHTypa ASC ¢
BBOP.

MpenogasaTensb

noanuch pacwmdpoBka noanucu

21. ®oHA OLEHOUHbIX CPEACTB, PEKOMEeHAYEMbIX K UCNONb30BaHUIO B XOA4e NPOBEPKU
OCTaTOYHbIX 3HaHUW (OL,eHKe AOCTUXKEHUS pe3yribTaTOB OCBOEHUSl AUCLMMNIIUHDI)
Tect

1) Mpwn oTknoyeHun noboro TypbonutTaTtenbHOro Hacoca AOMYCTUMbIN YPOBEHb MOLLHOCTU
COCTaBnserT:

A) 50% HoMuHarbHoU.

B) 70% HOMWHanNbHOM.

B) 25% HOMUWHanbLHoOW.

") 45% HOMWHaNbHOWN.

2) KoadhpmumneHT rotoBHocT Kr — 310

A) 8epossmHOCmMb MoO20, YMO 8occmaHasnueaemoe ycmpolcmeo bydem pabomocriocobHo 8
J1060U npou380s51bHO 8bI6PaHHbILU MOMEHM 8PEMEHU.

B) BenuynHa onpegensiollasa, BOCCTaHOBIEHWe ycTponucTBa byaetr paboTocnocobHO B HeKui
NPOWN3BONbHbIV BbIOPaHHbLIA MOMEHT BPEMEHMN.

3) QHepreTnyecknin oMana3oH XxapakTepusyeTcs 3Ha4YeHNneM HEUTPOHHbBIX MOTOKOB
A) 0,1% —120% HOMUHarbHO20 romoka

B) 10% —120% HOMMHaNbLHOro NoToka

B) 0,1% —100% HOMWHanNbLHOro NOToKa

M) 1% —100% HOMWHaNbLHOro NOToKa



4) Cuctema BHyTpupeakTopHoro koHTponsa (CBPK) — ato

A) amo cucmema KoHMporis 10epHo20 peakmopa, komopasi 0aém ceedeHusi 0 napamempax u
XxapakmepucmuKkax aKmueHOU 30Hbl, HeobxoOuMbix Orisi obecrieyeHUss  MPOEKMHO20
MEeXHOI02U4eCK0o20 pexxuma dKCrayamayuu akmusHoU 30HbI 10epHO20 peakmopa.

B) aTto cuctema koHTpona ASC, KoTopasa OaéT cBefeHust O NapameTpax U XapakTepucTukax
BTOPOro KOHTypa, Heobxoaumbix Ans obecnevyeHuss nNpPOeKTHOro TEXHOSIOrMYECKOro pexuma
akcnnyataumn ASC.

5) OcHoBHas 3agava CBPK?

A) soccmaHoerieHue rorssi aHepeaosbioenieHuUss 8 06bémMe akmueHOU 30HbI Orisi obecriedeHusi
6e3onacHou aKcrinyamauyuu s0epHo20 moriusa.

B) BoccTaHOBRNeHWe Mons 3HeproBblAeneHuss B TypboreHepatope pAns  obecneyeHus
GesonacHon akcnnyaTaumm peakTopa.

6) Cuctema ynpasreHus 1 3alinTbl peakTopa npeaHasHadeHa Ans ynpaereHust peakTopoM Mnpu
ero nycke, paboTe Ha MOLWHOCTM, NMaHOBOM WM aBapuUAHOM OCTaHOBE peakTopa B
cre-gyrLmnx pexmnmax (BbloepuTe HECKONbKO BapnaHToOB OTBETA):

A) nycK peaktopa 13 NogKPUTUYECKOro COCTOSIHUS;

B) BbIBOA peakTopa Ha 3agaHHbI YPOBEHb MOLLHOCTY;

B) paboTa peakTopa B aHepreTudeckom (paboyem) ananasoHe;
') pernameHTHas unn aBapunHasa oCTaHOBKa peakTopa;

[]) ece ebiwernepeyucneHHbIe.

7) B coctaB CY3 BxogaT crnegywowme noacuctembl (cuctembl) (Bblbepute HECKOMNbKO
BapuvaHTOB OTBETA):

A) cuctema aBapurMHOM M NpeaynpenuTenbHOW 3alumTbl, YCKOPEHHOW npeaynpeauTensHon
3aluTbl, YCTPONCTBO Pasrpy3km N orpaHNyeHns MOLLHOCTY;

B) annapatypa KOHTpOons HEUTPOHHOrO MOTOKA;
B) aBTOMaTn4eckmmn perynatop MOLLHOCTY;

IN) cuctema rpynnoBoro U MHAMBMAYANbHOrO yNpaBreHnss opraHaMmu perynmpoBaHusi, KOH-TPOns
MONOXEHUsI OPraHOB PErynMpoBaHns, CUNOBOrO yrpasneHns npvesogamu CY3

L) ece sbiwenepeducrieHHbIe.

8) CpabatbiBaHue M3-1 MHMUMMpyeTCsa npyu BO3HMKHOBEHUKU NOOOro M3 cnegyowmnx ycrnoBumn
(BbIBEPUTE HECKONBKO BapMaHTOB OTBETA):

A) nepuod paszzoHa peakmopa e fbom U3 duarna3oHo8 U3MEPEHUsT YPOB8HS HeUMmPOHHO20
rnomoka meHee 20 c.;



B) ysenuyeHue nmomHocmu romoka HelmpoHo8 & fboM u3 Ouarna3oHo8 eé U3MePeHUs
ebiwe 3adaHHOUl orepamopoM ycmasKu;

B) yeenu4yeHue dasneHust mernoHocumerss Ha0 akmueHoU 30HoU 6orsiee 172 Kec/cm2;

) ysenuyeHue memnepamypbi menmnoHocumersns e nobol u3 eopssdyux HUmok MK 6onee yem
Ha 3 °C om HOMUHasribHO20 3Ha4YeHUs;

L) ysenuyeHue OaesrieHuUs1 8 ariagHoOM raposom Kosiriekmope 6ornee 70 Kec/cm2;

E) cHMXeHne 4acToThbl Ha Tpex U3 YeTbipex CEeKUMNAxX anekTponutaHma paboTarowmx NLUH meHee
49 Iy — pasrpyska go N=90% Ngon;

9) Ycnosusa pabotbl 3awmThl [13-2 (BbIGepuTe HECKONBbKO BApUaHTOB OTBETA):

A) NOBbIWEHNEe YPOBHSA MMOTHOCTM NOTOKA HENTPOHOB B [AMana3oHe WUCTOYHMKA (MYyCKOBOM
[nanasoHe) Bbllle 3aJaHHOW YCTaBKu;

B) yBenuyeHve gaBneHuns TENoHOCUTENs Hag akTUBHO 30HOM Gonee 165 krc/cm?;
B) nageHue ogHoro opraHa perynuposaHusa CY3;
") He3akpbIToe cocTosiHMe apmaTtypbl TK70S11 unu TK70S14;

L) ece ebiwenepeyucrieHHble.

10) Cuctema A3 u N3 npegycmartpuBaer:

A) curHanusaymo nepsonpuymHbl A3 (IM3) Ha BLUY, ee cdmkcauunio B YBC u Ha wute CY3;
B) curHanusauuio n pukcaumio B YBC nocrnegosatenbHOCTU NOSIBAEHUS CUrHanos;

B) curHanunsauuio HemcnpasHocTu wmta CY3 n naHenen YKTC-CY3;

IN) wyHTMpoBaHue BxoaHbIX curHanos A3 (M13) B 3aBUCMMOCTU OT pexnmos paboTsl PY;

L) ece ebiwenepeducieHHele.

11) Curnanbl A3, M3-1 n MN3-2 noctynaot B naHenu MN®C. MNaHenb MNMAK2 BbligaeT curHansl
(BbIOEPUTE HECKONBKO BapMaHTOB OTBETA):

A) Ha nadeHue opaaHo8 peaynuposaHusi CY3 e akmuegHyto 30Hy peakmopa (A3);

b) nepemeweHue OP CY3 eHuU3 ¢ paboyel ckopocmbto (20 Mm/c) Ons CHUXEHUS MOWHOCMU
PY (13-1);

B) 3anpem nepemeweHus op2aHos peayrupogaHusi egepx (I13-2).

IN) oTcyTCTBME CUrHana Ha nepemMeLleHne OpraHoB perynmpoBaHns BHUS.

12) dyHkumm MTK A3-I13 (BbIGepuTe HECKONBKO BapuUaHTOB OTBETA):

A) asmomamuyeckull KOHMPOsb MEKyWUX 3Ha4eHul mexHono02u4ecKkux u HetimpoHHO-
gu3uye-cKUX napamempos8 peakmopa 8 rMPOeKmMHbIx duarna3oHax;



B) oTkntoueHme cunoebix BBogoB CY3 no nepeMeHHOMY TOKY M MO MOCTOSIHHOMY TOKY
(oTknoveHme cunosbix TpaHcdopmatopoB CY3 u batapen).

B) 3anpeT nepemelleHns opraHoB perynupoBaHus seepx (M13-2).

) xpaHeHUe uHgopmayuu 8 orepamugHOM, CYMoYHOM U 00/1208PeMEHHOM apxusax U 8bi-800
apXueHbIX OaHHbIX HA OMobpaXeHue U peaucmpauyuro;

13) Komnnekc AKHIT obecneuynBaeT (Bblbepute HECKONBLKO BapuaHTOB OTBETA):
A) hopmuposaHue OUCKpPeMmMHbIX cuaHarsos rpeeabileHusi 3ad0aHHbIx 3HadeHul P u T;
B) popmuposaHue cueHana nepekoyeHuss duarna3oHo8 USMEPEeHUS;

B) aHanoeoeoe npedcmasneHue Ha akpaHe brioka omobpaxkeHus uHghopMayuu o 3Ha4eHuu P u
T, @ makxe 3Ha4yeHul nopo20o8bIX ycmagoK o 8CeM KaHarnam;

') kanubposky usamepumersibHbIX KaHar08 8 PyYHOM Pexume;

14) Ha BLLY npegycmaTtpuBaeTcs NOCTOSAHHOE NPUCYTCTBUE CrieayroLLero akcnnyaTaumMoHHOro
nepcoHana (BbIbepnTe HECKONbKO BapMaHTOB OTBETA):

A) sedywuli UHXeHep yrpaesneHusi mypbuHouU;
B) nHXxxeHep cnekTpOMETPUCT;
B) cTapwun nHxeHep;

") BCe BbillenepeyncneHHbIE.

15) OnepatumBHbLI NepcoHan obecneynBaeT ynpasneHne aHeprobnoKoM B CrieayroLmx
pexumax (Bblbepute HECKONbKO BapuaHTOB OTBETA):

A) nyck sHepaobrioka;

b6) ocmaHoe aHepeaobrioka;

B) pexxum HopMarnbHOU 3KCrnyamayuu, 8Ko4as nepexoOHbie npouecchl;
M) nnaHoBo-npegynpeanTeneHbii pemoHT (MIMP);

[1) BCe BblLLENEPEUYNCTIEHHbIE.

Bonpockl ¢ pa3BepHyTbIM OTBETOM
1) K 4yeMy npuBoauT BbiXoq U3 CTPOsi pas3nnyHbix noacmuctem CY3.

Hanpumep, oTka3 NnoaAcMCTEMbl aBapUAHOW 3alLNTbl peakTopa MOXET NPUBECTU K paspyLLEHUIO
aKTUBHOW 30HbI, a NOXXHOe cpabaTbiBaHNe aBapuHOM 3alnTbl — K OCTaHOBKe peakTopa. OTkas
CUCTEMbI perynmpoBaHns MOLLHOCTM peakTopa He OKa3sblBaeT BNUAHUA Ha 6esonacHyo paboty
9Heprobrioka, Tak Kak Npu 3TOM MOXHO NEPEnTM Ha pPy4vHOE yrnpaBneHne, a TONbKO CHWMXaeT
9KOHOMUYHOCTb. [loaTomy TpeboBaHUA K HaOEeXHOCTM aBapuUMHOW 3alluuTbl Bbille, 4YeM
TpeboBaHMsi K HaOEXHOCTM perynupoBaHMs MOLLHOCTW, a TpeboBaHWs K HaLeXHOCTU



aBapuMNHON 3alUuTbl MO OTKasam XecTt4ye, YeM MO NOXHbiM cpabaTbiBaHusaM. [lpu pacuete u
NPOEKTUPOBAHUN CUCTEMbI YMNpaBneHUs W 3alinTbl S0EpHOro0 3HEePreTMdeckoro peakropa
HeobXxoaAUMO y4nTbiBaTb TPEOOBAHUS NO HAAEXHOCTU, NPeAbsBAsieEMble K TAKUM CUCTEMAM.

2) Pe3epBHbIN AT ynpaBneHust — 3To

NpeaycCMOTPEHHOE MNPOEKTOM creunanbHO o0bopyaoBaHHOe noMeleHne (pasmelleHHoe
TeppuTopuanbHo otaeneHo oT BLLY), npeaHasHayeHHoOe B cnyyvae oTkasa bLUY gns:

- HagexHoro nepesoga PY B nogKkpUTUYECKOE PacXOSIOXXEHHOE COCTOSIHUE;
- nogaepXaHnsa eé CKonb YyrogHo 4OMT0 B 3TOM COCTOSIHUW;

- NpuBeLeHNs B AencTBMe cncteM 6e30nacHoCTy;

- NONYYEHUA HageXHON MHpopMaLMM O COCTOSHUN peakTopa.

3) MecTHble LNTbI ynpaBneHus npegHa3HaveHbl:
ANs KOHTPONs W ynpaBneHusa oTAenbHbIMKM arperataMmum 1 BCnomoraTenbHbiM 060pyaoBaHUEM
9Heprobnoka. MecTHble WNTbI, Kak NpaBuIio, KOHCTPYKTUBHO COCTOAT U3 OOHOW UMM HECKOMbKMUX
naHenen. Ha naHenax ycTaHaBnuBalTCA KOMMYTaUWOHHble annapatbl, obecneyumBarolume
nogady CuUIIOBOrO 3MEeKTPONUTaHWA AN KOHTponupyemoro obopyaoBaHusi nubo  cxem
ynpasneHus, 3awmnt n 6nokmpoBok. Kpome Toro, Ha naHensax MecTHbIX LWXTOB pacnonaratTcs
cBeToBble Tabno W WHOMKATOPbl, XapakTepusyllune pexumMbl paboTbl KOHTPONMPYEMOro
obopynoBaHus, a Takke obecneuyuBalolme nNpeaynpeauTenbHyld  UNKM  aBapUNHYIo
CUrHanu3auunio, npyv OTKNOHEHUM paboynx napameTpoB OT perfnameHTHbIX 3HavYeHun. Ha
naHensax MeCTHbIX LNTOB YNpaBfeHUsa pa3mMeLalnTcs KOHTPObHO-U3MepuTenbHble npmubopsl,
NO3BONAOLLNE OrnepaTopamM KOHTPONMpoBaTh paboyne xapakTepUCTUKU CUCTEM U arperaTtos, a
TaKkkKe JOornmyeckne 3femMeHTbl, Ha KOTOpbIX YaCTU4HO WM MOMHOCTbI peanusyrTcs
TEXHOSorMyeckme 3awnTbl, 6NOKMPOBKN N CUrHanNn3aums.

4) dnekTponpueMHuNKn cobecTBeHHbIX Hyxa ASC nogpasaensaiTca Ha TpU rpynnbl No
TpeboBaHMsM K HALEXHOCTU anekTponuTaHus (B npegenax | katreropum no My3):

1) | rpynna - noTpebuTtenu, He Tepnsiwme nepepbiBa HU NPU KaKMX pexmnmax, BKo4vas norHoe
NCYE3HOBEHNE HaMPSXXeHUS NepeMEHHOro Toka OT pabouunx U pesepBHbIX TpaHcopMaTopoB
COBCTBEHHbIX HYXA 3Heprobrioka, CBA3aHHbIX C CEeTbi 3HEpProcucTembl, NMMOO gonyckarowmne
nepepbiB Ha OONM CeKyHAbl C nocregylowmm obsizatenbHbIM BOCCTAHOBNEHWEM MUTaHUSA U
ANUTENbHLIM HAOEXHbIM 3NeKTpocHabXXeHneM gaxe nocrne cpabaTtbiBaHNS aBapUHON 3alLUTbI
peakTopa;

2) Il rpynna — noTpebutenu, gonyckawowme nepepbiB NUTAaHUA Ha BPEMSA A0 AECATKOB CEKYH[ C
nocnegyowmm obssaTenbHbIM BOCCTaHOBNEHNEM MUTaHMA nocrie cpabaTbiBaHWs aBapuNHOW
3aluTbl;

3) Il rpynna - notpebuTenn nepBon Kateropuun, He npeabsBnstowme ocobbix TpeboBaHM K
HaEXHOCTU NMUTaHWUS.

5) O6opynoBaHue n yctponctea ACYTIT, cuctembl n anemeHTol AQC aenaTtcsa B YacTu BNUAHUSA
Ha 6e3onacHOCTb Ha YeTblpe Knacca, NepedYncnmTe ux:



K knaccy 1 otHocatca TBOJIbl n anemeHTbl AOQC, oTKasbl KOTOPbIX SABMASKTCSA MCXOLHbIMU
CcOBbITUAMK, MPUBOAALMMU NPU MPOEKTHOM (PYHKLMOHUPOBAHUN cUCTEMbI 6e30ormacHoOCTU K
NOBPEXOEHUIO TEennoBbIAENAOWNX SNEMEHTOB C MPEBbILLUEHMEM YCTAHOBMEHHbIX Ans
NMPOEKTHbLIX aBapuin Npenenos.

K knaccy 2 OTHOCATCSI 3fieMeHTbl, OTKasbl KOTOPbIX SIBMSIOTCS MCXOAHbIMU COBLITUAMM,
NPUBOOSALLMMUN K MOBPEXOEHNIO TEMMOBLIAENSALWMNX 3NIEMEHTOB B Npeaenax, YyCTaHOBNEHHbIX
AN NPOEKTHbIX aBapuiA, NpU NPOEKTHOM (PYHKLMOHUPOBAHUN cUCTEM BE30MNacHOCTM C YYETOM
HOPMUPYEMOrO A1 MPOEKTHbIX aBapuii KONIMYECTBA OTKA30B B HUX, a TaKXKe 3NEeMEHTbl CUCTEM
©e3onacHOCTW, OTKasbl KOTOPbIX MNPUBOAAT K HEBBLINOMHEHUIO 3TMMU CUCTEMamu CBOUX

YHKLMA.

K knaccy 3 oTHocATCS: 3MEeMEHTbI CUCTEM, BaxHbIX Ans 6e3onacHoCTW, He BOLIEALLME B KNacchl
1 1 2; aneMeHTbl, CoAepalline paanoakTUBHbIE BELLECTBA, BbIXO KOTOPbIX B OKPYXXatOLLYH
cpeny (BKknoYas nNpou3BOACTBEHHble nomeweHuss AC) npu OTkasax NpeBblllaeT CaHUTapHO-
TMIMEHNYECKME  HOPMaTMBbl,  3NIEMEHTHI, BbIMOMHSAOWMNE  KOHTPONbHbIE  (PYHKUMN
paauonorn4yeckon 3allunTbl NepcoHana u HaceneHus.

K knaccy 4 OTHOCATCA 3neMeHTbl HopMarnbHoW akcnnyatauun AC, He Bnusowune Ha
©e3onacHocTb 1 He Bowelune B knaccbl 1, 2 unu 3.



